INTRODUCTION
It has been reported that fowl, Gallus domesticus, pituitary material is more effec¬ tive than mammalian gonadotrophins in stimulating ovarian function in immature pullets (Das & Nalbandov, 1955) , starving pullets (Morris & Nalbandov, 1961 ) and hypophysectomized hens (Opel & Nalbandov, 1961) . In addition, Nalbandov, Meyer & McShan (1951) found that mammalian gonadotrophin preparations stimulated testicular function of hypophysecto¬ mized cockerels only for a short period, whereas sustained growth and con¬ tinuous androgen secretion were produced in their testes by the injection of 388 Kiyoshi Imai fowl pituitary. In these studies, however, the effects of desiccated fowl anterior pituitaries were compared with those of partially purified mammalian gonadotrophins. The superiority of the avian material for gonad-stimulating activity in the fowl may lie in a qualitative difference between avian and mammalian gonadotrophins or may be attributable to the difference between crude and partially purified preparations. In the present work, the effects of follicular growth of partially purified fowl and ovine gonadotrophin preparations were compared with those of crude fowl and bovine anterior pituitary glands on the regressed ovaries of hens, which were produced by previous treatment with Methallibure, a non-steroid pituitary inhibitor (Paget, Walpole & Richardson, 1961 ;  Sykes, 1964) , or by fasting (Hosoda, Kaneko, Mogi & Abe, 1955) .
Follicular growth in the hen is a very pronounced process compared to the same event in mammals commonly used for experiments, since it involves continuous production, mobilization and deposition of large quantities of yolk-precursors for about 10 days (Warren & Conrad, 1939) . During the rapid growth phase, the small white follicle of less than 0-5 cm diameter develops to a mature yellow follicle of more than 3 cm diameter.
MATERIALS AND METHODS

Experimental hens
Single comb White Leghorn pullets, aged 7 to 11 months, were maintained in individual cages under a 14-hr light/10-hr dark regimen and at a temperature of 24 + 4°C. Food and water were freely available. After recording the egglaying for at least 3 weeks, hens with relatively regular sequences (ranging from four to seven eggs) were selected for the experiments. The hens were allotted to two groups which received different treatments to produce regression of the ovaries.
The laying pullets of one group were fed Methallibure (ICI compound 33828) at a concentration of 0-02% in the normal dry-mash ration based on the results of preliminary experiments using 0-01% and 0-02% concentrations (Sykes, 1964 Serum vitellin levels were measured by the immunological procedure described previously (Imai, Tanaka & Nakajo, 1972 Kiyoshi Imai carboxymethyl (CM)-or diethylaminoethyl(DEAE)-cellulose was used for a further purification. The GP-extract obtained from each batch of CAP was dissolved in 5 ml 4 mM-ammonium acetate at pH 5-5. The resulting solution was mixed with 20 ml 4% (w/v) CM-cellulose in 4 mM-ammonium acetate at pH 5-5, and stirred thoroughly for 20 min. The supernatant (unadsorbed fraction on CM-cellulose) was collected and the precipitates were then obtained by addition of 5 vol. cold absolute ethanol to the supernatant. After washing with cold ethanol and freeze drying, the final product (named CM-fraction) was obtained. The average yield of CM-fraction was 9-2 mg/2 g CAP. The GPextract prepared from 2-g batches of CAP was also adsorbed on to DEAEcellulose in 0-05 M-disodium hydrogen phosphate at pH 7-5, according to the method described for CM-cellulose. Following the adsorption procedure, the unadsorbed fraction on DEAE-cellulose was collected and the precipitates resulting from the addition of ethanol were freeze dried. The average yield of the final product (designated DEAE-fraction) was 21-3 mg/2 g CAP. A desired amount of the preparations was dissolved in 1 ml cold physiological saline immediately before the injection.
Three kinds of preparations of mammalian pituitary origin were used. Anterior pituitary glands collected from five cows were placed in acetone for several weeks. The glands were then dried, crushed and stored in a desiccator. Immediately before the injection, the pool of dried bovine anterior pituitaries (BAP) was homogenized in saline in an ice-box. Ovine pituitary fsh (nih-fshs7) and lh (nih-lh-s15) were also used for injection, alone or in combination.
RESULTS
Follicular growth in hens treated with Methallibure Table 1 shows the effects of the preparations of fowl pituitary origin on follicular growth in hens with ovaries made quiescent by treatment with Methallibure. Although the vitellin titre increased within 3 days of the first injection, it increased more in the groups which received a high dose of the preparations. The increases of ovarian and oviducal weights and the degree of follicular growth found at autopsy tended also to be related to the doses used in each preparation. Of the ovaries of thirty-four hens receiving the fowl prepara¬ tions, twenty-nine (85-3%) had many growing yellow follicles. No yellow follicle was observed in the ovaries of the remaining five hens in the low-dose groups, but white follicles of 0-5 to 0-9 cm diameter and recently formed yellowish atretic follicles were present; they were never observed in the control ovaries. Apparently normal or slightly overstimulated follicular growth with a graded series of follicles, comparable to those found in the ovary of the laying hen, was induced in the ovaries of hens in five groups injected with the high doses of CAP, GP-extract, CM-fraction and DEAE-fraction for 8 days.
By contrast, mammalian pituitary preparations had little effect on the ovaries of Methallibure-treated hens ( Yellow follicles were only found in three of the hens treated with mammalian fsh and/or lh. In one, which received 40 //g ovine lh for 6 days, only one yellow follicle of 1 -3 cm diameter had developed and the ovarian weight was 5-1 g. In the other two hens, which were injected with a mixture of 20 µg fsh and 50^g lh, there was one yellow follicle in each ovary ; the follicle dia¬ meters were 1-4 and 2-0 cm, and the ovarian weights were 5-4 and 7-4 g, respectively. The (Henry & van Dyke, 1958 ) in order to demonstrate whether the antibodies against injected fsh and lh were formed in the sera of these hens. Mitchell (1967) that fowl pituitary gonadotrophin (CPG), prepared from acetone-dried powder by an extraction procedure essentially similar to the method used for obtaining GP-extract in the present work, was an effective stimulator of follicular growth in Methallibure-treated hens. She found that 1 -5 mg CPG was an effective dose to induce the growth of a graded series of follicles and this dose corresponded to an extract from approximately thirty pituitaries. In the present work, the effective dose of GP-extract to cause follicular growth in a regressed ovary was 100 mg CAP equivalent. Thus, GP-extract appears to be slightly more potent than CPG (Mitchell, 1967) with respect to the induction of follicular growth in the regres¬ sed ovary. Recently, Mitchell (1970) found that a CM-1 fraction, prepared from CPG by column chromatography on CM-cellulose, had no stimulatory effect on the regressed ovary of hypophysectomized hens. This finding is com¬ pletely different from the results of the present study. The reason for this discrepancy may lie in differences of procedures for purification and/or of recipients for injection, or may be due to the different dose levels used in the experiments.
The CM-and DEAE-fractions in the present study possessed about equal ability to induce follicular growth in the regressed ovary, similar doses of both fractions resulting in almost the same degree of follicular development. How¬ ever, it has recently been observed that the activity of the DEAE-fraction in causing ovulation in the hen is considerably higher than that of the CM-fraction (K. Imai, unpublished observations) . These findings suggest that the follicular growth-inducing activity in CAP is different from the activity for induction of ovulation, and the relative concentration of the two activities contained in the CM-fraction differs considerably from that in the DEAE-fraction. StockellHartree & Cunningham (1969) and Furr & Cunningham (1970) 
